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Abstract :
We present an abduction mechanism capable of correcting faulty conjectures. A conjecture is said to be faulty if
it is not derivable from a theory, but we intended it to be. Given a theory and a faulty conjecture, the mechanism aims
automatically to build a corrective condition. The mechanism is given as a set of heuristics. Each heuristic captures the
restricted way in which the search for a proof of a faulty conjecture can fail and provides knowledge to recover from
such failure.
Keywords : abduction, theorem proving, program synthesis/transformation, proof planning
Copyright c
 
2001 Computacion y Sistemas
The authors and the University of Edinburgh retain the right to reproduce and publish this paper for non-commercial
purposes.
Permission is granted for this report to be reproduced by others for non-commercial purposes as long as this copy-
right notice is reprinted in full in any reproduction. Applications to make other use of the material should be addressed
in the first instance to Copyright Permissions, School of Informatics, The University of Edinburgh, 2 Buccleuch Place,
Edinburgh EH8 9LW, Scotland.
     
		





























































































































































































































































































































































































































































































































































































































































































































































































±³»TÙT²MÉO¹²M¶Âq·ﬂ3ëD" " ,ŁKI  ºÔvéIëÈçMèbSèDÚëbïsèvÓ\Ô]UGÔ~íYëMêÓ¥éIèYî_×














































































































































































































































































































































































































ðc¿>ÀÁ. ¶ÂÂÃdÄdÅÅ x`ÓmçxÕ3éIéÚëbî_×dèdÔYÖ9iÑ ~ 3ì\


































































































µàßá·"òÛìæîEëbéE×,ŁKµ¶B ·kﬀkO  kP µ6kﬀk·¦kkO

















































































ðc¿ÀÁ. ¶?ÂÂÃdÄÅÅD x`Ó<çMÕ3éÚéIëMî_×hYè_ÔvÖÂiÑ ~ ºìﬀ







































ÖæëMîY×VŁÔSSŁ9¶-B· » ÖÆëbîv×Ł¶ ·ß@åî3ìæÖ
ÖæëMîY×VŁÔSSŁ9¶-B· » ÖÆëbîv×Ł·] ¶ûß@%îºìÆÖ
µÚ¸º· » µ ·öß@ºÜ
µÚ¸º· » · µãß@ZÜ
ïièdÕ

ÖæëDŁKµ[ » ºÔvÖÆÓŁKµ[ µãß@ZÜ
ïièdÕ

ÖæëDŁKµ[ » µ µãß@ZÜ
µ » ºÔvÖÆÓŁKµ[ µãß@ZÜ












































































































ðc¿>ÀÁ. ¶?ÂÂÃdÄdÅÅD xÓmçxÕ3éIéÚëbî_×dèdÔYÖ9iÑ ~ iìﬀ*çxèYî_×IìÆîdëMî_×






çxèYî_×IìÆîdëMî_×ŁÑ ~  xE×ÚéIÕºç×IÕ3éÚëXèYÓ!×3ëESºÔvéÚ×ÚìÔvÖ7S3éIèKèvÓ!×ÚéIëMë
Æ
`qlÎTu


























































































































































































































































































































à FŁ9Ł>I V ß@ºFŁ9ÜDäò
ï3èYÕ



















































































































































































H¤@éH  ò 










Ł>H  B·ò 
éÚëbí





Ł>H  BÚî3ìÆÖð@ ×ÚéIÕ3ë
H  @ÞH£ò 





  ŁÜ<B#µè@ ×ÚéIÕ3ë




































































































































































































































































































































































































































































































































































































































































































































































































































¹O²x¶¸ﬀ»Y¿MÀ¡ÁT¸»vÅ<½d²X÷¸º¹O²MÅ]À`Êd²M¸¿MÀ¡»ﬂÎ6¶¹À 8°¿xÀ¡»vÅÐQó_Î2÷(6Îj mbmC" <"
25ëF^iìæçMè"FOîV×Iì`×IÕi×ÚèK<èYÖæì`×5ëbçMî3ìçxè«6ÔYçxìæèYî:ÔvÖÂ ,DoSS	"¯=<t¯D"
SÆmrnﬃmtzW/
î}ë
7V
3ëÒÕÚë«èvÓSºéÚèKèvÓS3ÖæÔYî3î3ìæî'Ó¡ÔvìæÖÆÕ3éIëÒÓ¥èYé
çMèYéIéÚëeç×IìÆî Ó¡ÔvÕ3ÖÆ×VØçMèYî

ëeç×ÚÕºéÚë,(9"IOî

KÕºÔYçx×VÊMìæî	
F"gŁ0ï"éﬂ
øG¸¿M¾º²x¸:¹¶ÚÁBÌ»Y¿MÀ¡ÁT¸»vÅú½Y²b:äÁvÂ2´ﬀ¾i¹»d¿xÀ-Áv¸3ÐÈó:»TÅŁÅÆ²M¶X½d².V(-ÁbÊvÀ¡¿S»
SS	"e+<t¯amÔYçWKÕºçbÔ"

èiçxìæëbïºÔYï³ë_^iìçMÔYîºÔ³ïiëXÈ0ìæëMîºçMìæÔÞï3ëﬂÖæÔ
È0èDbS3Õi×IÔdçxì,5èYî	,D"!

«j¯vê±¯ ¨vê±D¯Têßª"
SÆmrnﬃmtzW/
î}ë
/6«µ!r¹zW/6Ý
ë
/{4 ®Xnoptptr6/
»
ë
7äÖÔvî3îºìÆî
SºéÚèKèvÓ6èvÓäë,_ÕºÔT×IìÆèdî*ìæîÈhÈ

9"Î6¾i¹ÁvÂ,»v¹²S½r*ﬀÁEÇS¹Ýµ»v¶Ú²qø°¸:É
ÊYÀŁ¸²S²M¶ÀŁ¸_Ê7ŁªD_¨ÜÜÜtSS	"¨¯ª]<`ªÜ"
SÆmrnﬃmtzW/
îQë
/«µ!r!¹z@/Ý
ë
/4
»
nﬃptr!¹6/Ý
ë
f7äéIèKèvÓ
SºÖæÔYî6Ó¥èYéÈ×V3ë,çxèdéÚéIëbçx×ÚìæèYîÞèYÓäÓ¡ÔvÖ\Úë8çMèYî

ëeç×ÚÕºéÚë,(9"EOîmÓ¥ëbîiê
îºìÆîﬃT" Ł0ï" _*°¶ÚÁe¿I²S²S½TÀŁ¸KÊT·ÁVÇ0¹ŁÃº²MT¹¥ÃÈ÷¸º¹O²M¶¸»T¹kÀ¡ÁT¸ﬀ»TÅ7:äÁT¸:É
Çx²M¶Ú²M¸¿S²8ÁT¸V!ÁIÊvÀ¡¿E*°¶ÚÁIÊY¶Ú»TÂ8ÂÌÀŁ¸KÊ«»T¸½8Î6¾i¹ÁvÂ,»v¹²S½O6²S»~·MÁT¸:É
ÀŁ¸KÊTÐMV*ÎO[ my?Àëeç×IÕ3éÚë®«*èv×Úë,XìÆî

éE×Iì
J
çMìæÔYÖ.Oî_×ÚëMÖæÖæìdëMîºçMë
imèdÖ9" ¨¨tÁXìæëMí7`×wKéSÔvìæî3ë"

SºéÚìæîYëbéEêkimëMéIÖÔDDSS"ﬃ=<
¯D"

ÖﬀÚè Ô~íTÔYìÆÖÔ

Öæë³Ó¥éIè µï3ìÆî

Õ3éåÔDXC

ñë,EëeÔvéSçW
mÔS:ëbéh«2è"¯D"
SÆmrnﬃmtzW/
îQë
7
3ë³ÕÚë³èvÓQÔ

ïiÕºçx×ÚìæèYîåÔvî:ï éIëbçMÕ3éWEìæèYîiê
ëeïiìÆ×ÚèYé«×IëbçW3îºìﬀ_Õ3ë,«Ó¥èYé³×3ërçxèdéÚéIëbçx×ÚìæèYî>èvÓ8Ó¡ÔvÕ3ÖÆ×VØþçMèYî

ëeçê
×IÕ3éIë9"ZOî©\ÖÆëbî3î3ëbéh?"ﬀeÌ

ÖÆëF^3Ôvîºïiëbéh?"Ł9µï"éﬂ*°¶ÚÁvÉ
¿S²S²S½TÀŁ¸KÊT·QÁVÇ6¹ŁÃº²gAbT¹¥Ã:äÁT¸eÇx²x¶Ú²M¸¿S²Áv¸sÎ6¾i¹ÁvÂ,»v¹²S½*ﬀÁEÇS¹Ýµ»v¶Ú²
øG¸_ÊYÀŁ¸²S²x¶ÀŁ¸KÊ
f
éÚëbî3è

ÖÆëDe3éSÔvîºçMë"!eT­È0èbS3Õ3×ÚëMé

èiçxìÆê
ëM×VØ;äéIëF.¨ÜDÜÜ!SS	"?+<tD"È0ëMÖæë

éIÔv×Úëbïèdî

ëSi×Úë

ëMé
DxêW,t¨ÜÜÜ"
SÆm	mnﬃp/U
ë
1
ë
e:mÁvÂ2´ﬀ¾i¹»v¹À¡Áv¸»vÅQV!ÁÚÊYÀ¡¿zM*:¹k¶¾º¿x¹k¾i¶Ú²6*3Ã3»T¶ÀŁ¸KÊ
»v¸½E*°¶ÚÁeÁVÇQÁEÇ*°¶IÁÚÊY¶Ú»TÂØ*G¶ÚÁI´º²x¶¹kÀ¡²x·IÐ*»v¶¹!÷E÷_"	g	" C"Y×3ëÚìﬀ
×*î3ìæíYëMéWÚì`×VØrèYÓ0ïiìÆî

ÕºéVD	, Ôﬃ"

íTÔvìæÖæÔ

ÖæësÓ¥éIè µïiìæîiê

Õ3éVDÔDbCKÈ<À6,ëF,è;«2è"e¯Ôvî:ïrÓ¥éIè 6ëMéIèo^¦

ñÈ
mÔYÖÆè

ÖÆ×ÚèáÔDÈ

ÀAÔTêß¨"
Æ
pty4nﬃlp/
ªë
1
ë
Õ:äÁvÅŁÅÆ²S¿x¹O²S½´3»S´3²M¶S·ÁVÇ¦:úÃ3»T¶Åæ²·`*ﬀ»T¸ﬀ½Y²M¶S·
*2²xÀŁ¶Ú¿S²FJimèYÖÂ"	¨`"EË*ÔYéÚíTÔYéIïQ×*î3ìæíYëMéWÚì`×VØaäéIëF?,D"6ëeïiìÆ×Úëbï

ØË6ÔvéWV×IèYî	È":ÔvîºïXY'ëbìﬀ?"
Æ
nﬃmqz¡Dp r6/eS
ë
 7VmÔv×IçW3ìæîÓ¡ÔYÕ3Ö`×VØñçMèYî

ëeç×IÕ3éÚë,(9" Oî
çFñè

ìæë`;"ﬀ Ì

ÖÔvîºëMØGF"Ł9µï"éﬂJADCY¹ŁÃ:äÁT¸eÇx²x¶I²x¸ﬀ¿I²ÌÁT¸
Î6¾i¹OÁTÂﬂ»T¹O²S½K1Ì²S½T¾º¿M¹kÀ¡ÁT¸Àúëbçx×ÚÕ3éIë«*èv×Úë,°ìÆî

éÚ×Úì
J
çxìÔvÖOî_×ÚëMÖÆê
ÖæìﬀYëMî:çxëQimèdÖ9"7,ÜD«2ëUº°éÚÕºîUìçWw7 «F`×


"

S3éIìæîYëbéEê
imëbéÚÖÔD¯tSS"ÔÔP<tD".Àëbçx×ÚÕ3éIëE«2èY×Úë2ìÆî

éÚ×Úì
J
çMìæÔYÖ	Oîiê
×IëMÖæÖÆìﬀYëbîºçxëDGimèYÖÂ"	,Ü"
1pt³ArL/-«
ë
/g4

p p sPµ!p@/X
ë
U
ë
7

ïiÕºçx×ÚìæíYë³Ôvîºï
C6ëxÓ¡ÔYÕ3ÖÆ×ñëeÔÚèYî3ìæîk

È0èDbS3Õi×IÔv×ÚìæèYîºÔYÖÈ0èdéÚëP9"7OîÒÎ6Î*Î2÷xÉ
mh~ÐK*G¶ÚÁb¿S²S²S½TÀŁ¸KÊT·³ÁVÇs¹ŁÃº² ø°À`Ê~ÃK¹¥Ã¢q»v¹À¡Áv¸»TÅK:äÁT¸eÇx²x¶I²x¸ﬀ¿I²'ÁT¸
Î6¶¹kÀ 80¿MÀ¡»TÅ*÷x¸º¹O²xÅŁÅ`À`Êd²M¸¿S²F

HµéÚë,VﬂﬁﬃQ
%äéIëF]D
SS	"ª ª]<`ªD"
